Modeling the microbial interaction and the death of Escherichia coli O157:H7 during the fermentation of Spanish-style green table olives.
A dynamic model was developed to describe the microbial interaction and the death of Escherichia coli O157:H7 during the fermentation of green table olives with two different starter cultures supplemented with different amounts of glucose and sucrose. The model consists of six differential equations including substrate (glucose or sucrose) consumption and product inhibition (protons and protonated lactic acid). Experimental data from a multifactorial experiment were used to fit the model, and the model was verified with independent data. Yeasts, which were the only competitors of starters, managed to reach levels equal to those of starters by the end of fermentation. The decrease in the level of Escherichia coli O157:H7 was proportional to the initial amounts of glucose and sucrose added. However, in the majority of cases, the death of the pathogen occurred in three successive phases, with a short mediate survival period. The production of lactic acid during fermentation seems to be the main factor governing the behavior of this pathogen under such stress conditions. Therefore, the death of E. coli was modeled with a differential equation that included the effects of pH, protonated lactic acid, and the protective effect of the substrate.